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ABSTRACT
Eagle Ford shale of Upper Cretaceous age underlies the Carrollton
quadrangle
in
Dallas and Denton counties. Exposures in the western sector of the quadrangle
reveal
seams of impure bentonite containing nodules of pyrite and selenite. Near the center of
the quadrangle,
bodies resembling dasycladacid
algae are located in a silty ferruginous
bed. Outcrops in the eastern part of the area contain elastic limestone beds,, and at one
horizon, large limestone concretions.
The Elm Fork of the Trinity River bisects the quadrangle,
and with the aid of its
tributaries,
has built terraces parallel with the river. The terraces form four distinct
levels, the middle levels east of the river being most extensive and best preserved.
After the Eagle Ford shale was deposited and compacted, the area was uplifted and
the present dendritic drainage
developed. The streams underwent
stages of alternate
downcutting
and filling, thereby forming the terraces.
Probably these are related in
origin to fluctuations in sea level during stages of Pleistocene glaciation and deglaciation.

Introduction
The Carrollton Quadrangle is in the northwestern part of
Dallas county and the southwestern part of Denton county
(Fig. 1). It extends from 96° 52' 30" to 97° 00' 00" west
longitude and from 32° 52' 30" to 33° 00' 00" north latitude,
and has an area of approximately 62 square miles. On the
south it is bordered by the Eagle Ford quadrangle and on
the east by the Preston Hollow quadrangle. Carrollton and
Farmers Branch are the only towns.
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FIG. 1. Location of Carrollton Quadrangle in Dallas County ( crosshatched area).

The floodplain of the south-flowing Elm Fork of the
Trinity River averages two miles in width where it crosses
the Carrollton Quadrangle. To the west there is a hilly
upland with relief upwards of a hundred feet. By contrast,
the uplands in the eastern part of the area are separated
from the floodplain by a series of stream terraces rising in
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small but abrupt steps. The highest ground, in the northwest corner of the quadrangle, is 533 feet above sea level,
while the lowest, in the southern part of the Elm Fork
floodplain, is 434 feet above sea level.
Tributaries of the Elm Fork flow in sinuous courses and
form dendritic patterns. Of these only Denton Creek is
perennial; the others are either intermittent or ephemeral.
this area lies within the western Gulf
Physiographically
Coastal Plain and is part of the Black Prairie. The quadrangle is underlain by the Eagle Ford shale of Upper
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FIG. 2. Generalized columnar section of Eagle Ford shale, indicating
the part that is exposed in the Carrollton Quadrangle.

Cretaceous age, concealed in many places by alluvial deposits
of Qua ternary age.
Vegetation is of three types. Areas underlain by shale
are grassy prairies with scattered mesquite trees. Some of
the terraces are covered with post oak, and others which
are evidently composed of reworked shale have the same
kind of vegetation as that found in the shale. The floodplains
are generally covered with willows, cottonwood and other
fast-growing trees.
This is part of a program of areal studies in Dallas and
adjacent counties sponsored by Southern Methodist University. The field work upon which this report is based was
done during the summer and fall of 1952. Contacts between
rock units were plotted on aerial photographs and transferred to a base map.
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Eagle Ford Shale
The Eagle Ford shale of Upper Cretaceous age underlies
the entire quadrangle. Hill (1887, p. 296-298) named the
formation for exposures around the small settlement of
Eagle Ford, twelve miles south of Carrollton. In Dallas
county the formation has an average thickness of 475 feet,
of which approximately 300 feet is represented by scattered
croppings within the Carrollton quadrangle (Fig. 2). Individual outcrops show no more than twenty feet of the formation. The rocks are usually masked with a veneer of loosely
aggregated shale chips or soil.
The shale consists essentially of clay, calcium carbonate
and bituminous material in varying proportions. Freshly
exposed rock is grayish black, but on weathering it becomes
light buff in color (Ries, 1908, p. 189) .3 The Eagle Ford
strikes north-northeast and dips at 0° 40' toward the east,
according to the Dallas Petroleum Geologists (1941, p. 67).
General descriptions of the Eagle Ford formation are given
by Hill (1887), Taff (1893), Moreman (1927), and Adkins
(1932).
Bentonite.-Approximately
375 feet below the top of the
formation there are several seams of bentonite interbedded
with the shale. All are exposed in the western part of the
quadrangle. Individual beds vary in thickness from less than
an inch to nine inches, and colors range from bluish-gray to
shades of yellow and orange. Descriptions of individual
exposures are given below. Numbers correspond to localities
indicated on the geologic map (Plate 1).
la. There are three localities in the southwest corner of
the quadrangle where the bentonite forms several seams
about one and one-half inches thick, of a pale yellow color
altering to orange upon weathering.
lb. A nine-inch bentonite seam located in the west-central
part of the quadrangle is the thickest one in Dallas county,
to my knowledge. It is bluish-gray and contains large flakes
of biotite. The weathered ash contains pyrite concretions
which are elongate disks, some as much as six inches in
length. The long axes of these bodies usually lie in the plane
of the bedding. On weathering, the bentonite takes on a
bright sulphur-yellow color.
3Names and numbers in parentheses
end of this report.

refer to papers listed in the bibliography
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le. Seams crop out for three-fourths of a mile near the
extreme west margin of the area, two miles south of Denton
Creek. There are several seams separated by six to twelve
inches of shale. Some of these split into tongues which in
turn thin and disappear. The thickest is four inches across,
and is notable for its content of pyrite nodules incrusted
with striated cubes. (Fig. 3).

Fms. 3
4. Algae.

AND

4. 3a, 3b. Pyrite nodules encrusted with striated cubes.

ld. At this locality in the northwest corner of the quadrangle there are two eight-inch seams separated by seven
feet of shale. Both are orange, finer in texture and more
massive than other seams.
le. A single six-inch seam of bentonite is found two hundred yards southeast of locality ld. In association with it
there are flattened, elongate, hollow, vug-like masses of
gypsum. The centers of these vugs are dark gray. Possibly
pyrite concretions similar to those found at localities lb.
and le. had originally formed here. Upon oxidation the
pyrite formed sulphuric acid which in turn reacted with thE
calcium carbonate of the shale so as to produce the gypsum
(Ries, 1908).
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Algae.-Two exposures containing bodies like those shown
in Figure 4 are located near the center of the quadrangle.
They are denoted by the number (2) on the map. These
apparently belong to the Dasycladaceae, a family of calcareous algae which have branches rising from a central
stem (Johnson, 1952). The stems and branches in our collections are covered with small elliptical knobs varying in
size from less than a thirty-second to three-sixteenths of
an inch. The knobs are relatively uniform in size on each
stem and the variation in size is proportional to variation in
size of the stems. The stems vary from one-sixteenth to
more than one-half inch in diameter, and are oval in crosssection. They are found in, and as much as eight inches
below, a silty ferruginous bed which is from one to three
inches thick. The stems are generally found parallel to the
bedding but some cross the bedding, indicating that they
grew or were buried in an upright position. The marine
fossils found in this outcrop indicate a neritic environment.
Limestone Concretions.-An
outcrop containing large
limestone concretions is located 2.4 miles north of Carrollton. This locality is designated by number (3) on Plate 1.
The shale is deeply eroded and the concretions cover the
dissected slope of the hill. These bodies are ellipsoidal and
septarian ; most of the veins are filled with calcite, some
dark brown, some clear. A few have a layer of pyrite
beneath their outer covering. They range in size from a few
inches to six feet along their long axis, which together with
the intermediate axis lies roughly parallel to the bedding.
Clastic Limestone.-In
the extreme eastern part of the
quadrangle, beds of elastic limestone crop out. Exposures
are indicated by the number ( 4) on Plate 1. These have
been adequately described (Reid, 1952) for an outcrop
south of this quadrangle. In the extreme northeastern part
of this quadrangle the limestones are near the surface and,
due to their resistance to erosion, form flat-topped uplands
which are unlike other hills developed upon the Eagle Ford
formation. Large slabs of the flaggy limestone cover the
slopes of these hills.
Alluvial Deposits
Alluvium of stream terraces covers a large portion of the
Carrollton quadrangle. Four levels may be distinguished;
each presumably represents the position of a former flood-
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plain. The terraces parallel the streams and are built of
elastic particles ranging from clay size to cobbles. The composition varies greatly; there are caliche nodules, large
flaggy limestone fragments, chert, clay, silt and gravel.
In this report, the terraces are designated by numbers,
number one being the oldest and highest above the floodplain.
Terrace 1.-The highest terrace in the Carrollton quadrangle is represented only by gravel capping hills in the
west-central part. Most of the cobbles are of banded chert.
The source of this sediment is unknown but probably remote,
as the rocks of Cretaceous age in this area contain no chert.
This terrace is thin and at most localities does not cover the
shale but is represented only by scattered cobbles. In an
earlier study (Pattillo, 1940), this terrace was designated
as Leslie Hills because of its exposure on hills near the
Leslie dairy farm. It stands more than 110 feet above the
floodplain.
Terrace 2.-The areal extent of this terrace level is
greater than any other in the quadrangle. Standing 70 to
100 feet above the floodplain of the Elm Fork of the Trinity
River and sloping gently toward the river, it was called
Bethel Terrace by Pattillo, and Love Field Terrace by W. L.
Turner (Turner, 1951). The alluvium of which it is formed
varies greatly in lithology. On the east side of Elm Fork it
is obvious that a great part of the material deposited here
was derived from the Austin formation which crops out east
of the Carrollton quadrangle. On the west side of the Elm
Fork the source seems to have been partly from the Woodbine sand, which outcrops to the west of this quadrangle.
Terrace 3.-Standing twenty to fifty feet above the floodplain, this terrace is highly dissected, in contrast to level
number two. It is composed largely of silt, sand and gravel,
although to the north it contains large slabs of flaggy limestone. Evidently these were derived from the elastic limestone in the Eagle Ford shale. This terrace was called the
Carrollton by Pattillo and the Union Terminal by Turner.
Terrace 4.-The lowest terrace level stands ten to fifteen
feet above the floodplain, is highly dissected and contains a
high percentage of sand and gravel. Pattillo did not map this
terrace level; Turner mapped it as low terrace in the Eagle
Ford quadrangle.
As stated above, the lower terrace levels are more dis-
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sected than level number two. If all the terrace levels were
developed to the same extent, the lowest ones should be best
preserved. Possibly the unevenness of levels three and four
is partially the result of uneven deposition rather than erosion. The lower levels are best developed around the mouths
of tributaries to the Elm Fork and are possibly similar in
origin to alluvial fans, in contrast to terrace 2 which seems
to be a typical cut and fill feature.
Floodplain Deposits.-The
floodplains are composed of
clay, silt, sand and some gravel. A few gravel pits are located
in the floodplain but most of them are in the lowest terrace.
Geologic History
The Eagle Ford formation was deposited in the sea that
covered this area during Upper Cretaceous time. The abundance of marine fossils attests this fact. After the formation
was deposited and compacted, the area was uplifted and
eroded. The shale was eroded to a lower level than the formations on either side of it. The Elm Fork of the Trinity
River developed headwardly along the strike of the shale,
and its tributaries branched from it on either side to drain
the land surrounding. After the drainage pattern was developed the streams underwent stages of alternate downcutting
and filling that were probably related to lowering and raising of sea level caused by glaciation and deglaciation during
the Pleistocene. The present-day floodplain is probably the
result of deposition by the river since the last rise in sea
level attending the melting of the Wisconsin ice cap.
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UNUSUALVARIATIONSIN THE SKELETON-SPICULES
OF FRESH-WATER
SPONGES.--The examination of a series of spicule slides used in the
identification of fresh-water sponges has revealed a few interesting
variations in skeletal spicules, which to our knowledge have not been
mentioned in the literature. Old (Papers Mich. Acad. Sci., Arts, &
Lett., 15:439-77, 1932) and Potts (Proc. Acad. Nat.
Sci., Phila., 1884:184-5) have both reported modifications in skeletal spicules, but none of their reports
appear to duplicate the variations in spicules shown
in this series. Fig. 1. The "scissors" type has probably
been produced from two scleroblasts, the cells crossed
and in close apposition to each other; the result is
a fusion of siliceous secretions. The axial canals are
distinct, one seemingly superimposed upon the other.
Fig. 2. The "elbow" type is a complete spicule, but
bent. This type might have been caused by the forma3
4 tive cell's having been bent, owing to some obstruction
in the dermal layer. Fig. 3. The "Y" type. The axial
canal which traverses the stem of the Y and continues
without interruption into and through one of the arms of the Y. The
other arm has probably resulted from a division of the scleroblast, one
daughter-cell moving out at an angle from the "mother-stem" and
depositing the accessory arm. Fig. 4. The "T" type. One plausible
explanation of this formation lies in the equal division of the scleroblast; each daughter-cell then extends at right angles at the end of the
main axis, thus producing a short spicule which is fused solidly with
the central spicule. Fig. 5. The "tetraxon" type. The silica has been
deposited along four radii which meet each other at the center. One ray
is longer than the other three, thus giving the effect of a triaxonspicule which has been fused to the end of a monaxon-spicule.--E.
P.
Cheatum & Joseph P. Harris, Jr.
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Abnormal Digits in N ecturus
Joseph P. Harris, Jr.
Necturus normally has four digits on each limb, but several
variations of this basic pattern have been recorded. Necturus
with three toes on one or more feet have been reported by
Jenness (1942, 1944), Hutt (1945) and Mattox (1944).
Individuals with five toes were reported by Jenness (1942,
1946) ; one with eight toes was reported by Mattox. Digits
may have one phalanx less than is usual (Mattox) or one
phalanx more than is usual (Harris, 1952). Mattox had one
specimen in which digit 4 was missing on one leg, · and
another in which an extra phalanx grew from the side of
digit 3 on one forefoot. Jenness (1942) found webbed toes
on the hindf oot of one specimen ; and in another specimen
(1946) found the second and third toes fused at the second
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